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nnMF.qTTC WAT^-R TREATMF NT SYSTEM 

Field of the Invention 

This invention relates to a domestic water treatment 
system. It relates in particular to a system adapted to 
maximise the use of softened water, and to minimise water 
wastage . 

Background of the invention 

The most common form of domestic water softener is an 
ion-exchange system, in which the hardness is removed by 
deposition onto special resin beads. .At frequent 
intervals, the resin beads need to be cleaned; a salt 
solution is used to regenerate the resin by removing the 
hardness which then forms part of a salt/hardness waste 
stream. The waste stream is discharged to the sewer. This 
15 type of softening device will produce water of variable 
hardness, depending upon the condition of the resin beads. 
Typically, this type of water softener treats all the water 
on its way to the storage tank in the loft, and of this 
total volume about 35% will be used for flushing toilets. 

Membranes are very effective at softening water. They 
do net need any form of regeneration but do produce a 
reject stream which can be as high as 50% of the volume 
treated. Direct disposal of the reject system would be a 
waste of water and cause very high water consumption. 

EP-A-039330S describes apparatus for washing vehicles, 
using a membrane separator through which water is pumped 
and divided into two streams, a clean water stream and a 
reject water stream. The streams pass to respective 
storage tanks, from which water is taken as desired, the 
reject water for washing vehicles and the clean water for 

rinsing them. The level or rejeuu wa^e. xx-u 

. . 1 J- 

if It taxis, "cne. c-iedu wai-c^ -.^ -- 

reject water. Part of the reject stream is recirculated to 
the inlet of the membrane separator, via the pump. 

WPI Abstract Accession NO. 75-65172W/39 ( SU-A-04 54 180) 
discloses splitting the output from a cation-exchange 
membrane separator. One output is used to feed boilers, 
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• ^.,4r, uat-f»r levels. The outputs raay 
and the other to maintain water leveis 

also be mixed. 

o^^^^^Y nf thP TnvP.ntion 

It has now been appreciated that membranes, 
5 particularly those that have been recently developed for 
use under low pressures, can increase the output from a 
small membrane softening unit. At the same time, the re- 
use of the reject stream for toilet flushing ensures that 
no water is lost, and that toilets are not flushed with 
10 expensive softened water. 

According to the present invention, in a domestic 
water system having units, including toilets, fed under 
gravity from a storage tank, the system comprises: 

a water softener including a membrane, and first and 
15 second outlets for softened water and reject water, 
respectively; 

first and second storage tanks for softened water and 
.eject water, respectively, the second tank being m 
connection with toilets, and the first tank being in 
20 connection with other units. 

P f^^f np.scrj p^^"" '^f the Drawings 

The invention will be described by way of example only 
with reference to the accompanying drawings, in which: 

..gs lA and IB are each highly schematic views of 
units' \hat, in combination, constitute a preferred 
embodiment of a domestic water system according to this 
invention . 

noc:rT-intior Invention 

in general terms, the system to which this invention 
relates incorporates a domestic membrane water softener as 
nart of an installation which enables the re-use o. -..e 
reject stream for toilet flushing. For exam.pie, 
embodiment of this invention utilises a unit that comprises 
a small pump, a carbon filter and the membrane which is 
35 installed in a small pressure tube. The membrane unit may 
be controlled by a small panel which is programmable to 
operate mainly at night using cheap rate electricity, with 
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top-ups during the day as required. An automatic by-pass 
conduit may be provided, with a valve programmed to valve 
open When the unit is out of action. This ensures that at 
least the reject water storage tank is supplied wxth 

5 sufficient, mains water. 

The softened water stream from the membrane is piped 
to a storage tank in the loft. As in a conventional 

this water is used to supply domestic 
domestic system, tnis watei. 

units e.g. handbasins and/or baths, under gravity. A 
10 conventional valve may be provided, to contro.l the maximum 

level of water in this tank. 

The reject stream from the membrane is piped to a 

second storage tank in the loft. This is used as the 

supply to the toilet cisterns. The reject water storage 
X5 tank is connected to the mains feed via a low level bal 

valve, to ensure a supply at times when the membrane unit 

switched Off. in case the level rises, an overflow is 

provided. 

It is a particular advantage of the present invention 
20 that the reject stream typically constitutes about .0% 
e.g. within the range of 30-50%, of the input, and that 
this IS comparable to the amount of water conventionally 
used for flushing toilets. The amount of water lost via 
...e-^^'^w is therefore low. Thus, a system of the 
25 Indention is well adapted to maximum usage of water, on the 
one hand of "clean water" that users of units such as baths 
and/or handbasins can happily allow to come into contact 
with the body, and on the other hand of "grey" water which 
cannot be used for the same purpose but ^^^I'^l'J^ 
30 be used in a domestic environment. This is distinct from 
anv cossible reuse of grey water from, say, handbasins. 
in the drawings. Fig. lA snows an .nxe. . 

lu 'no- shown) a membrane softening unit 
water supply ^noi. snown; , 

..aicated generally at 2, and outlets 3,. ™ 
35 water and reject water, respectively. In ^ 
conduit 5 including an automatic by-pass valve 6 provides 
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an alternative route for water from the inlet 1 to the 
outlet 3. 

The unit 2 comprises, in line, a pump 7, a carbon 
filter 8, a membrane in a pressure tube 9, and a non-return 
5 valve 10 on the softened water outlet. In addition, an 
internal by-pass conduit 11 includes a blend control valve 
12. This valve and the pump, and also the valve 6, are 
controlled, and the control is supplied with power, by 
means (not shown); a control panel 13 is provided. 

10 As indicated above, the unit is programmable to run 

when required, e.g. using cheap-rate electricity. When not 
in use, the valve 6 is opened, so that mains water passes 
directly to the outlet 3. 

Fig. IB shows storage tanks 14 and 15, provided in a 

15 doi..estic loft, respectively for softened water and reject 
water, supplied by inlets 16 and 17 corresponding to the 
softening unit's outlets 3 and A. The storage tank 14 has 
a conventional ball valve 18, and an outlet 19 leading to, 
say, baths and handbasins; a handbasin 20 is shown. 

20 The reject water storage tank 15 is supplied 

additionally by a mains water inlet 21. A conventional low 
level ball valve 22 ensures that the water level does not 
fall below a minimum. An outlet 23 leads to toilets, one 
of which is shown at 24. There is also an overflow 25, 

25 leading directly to the sewer. 
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CLAIMS 

1. A domestic water system comprising: 

units, including toilets, fed under gravity from a 
storage tank; 

5 a water softener including a membrane, and first and 

second outlets for softened water and reject water, 

respectively; and 

first and second storage tanks for softened water and 
reject water, respectively, the second tank being in 
10 connection with the toilet, and the first tank being m 
connection with other units. 

2. A system according to claim 1, which additionally 
comprises means for controlling operation of the softener, 
and a by-pass conduit for water to at least the first 

15 outlet, the conduit being open when the water softener is 
turned off. 

3. A system according to claim 1, which additionally 
comprises a valve controlling the maximum level of water in 
the first tank, an inlet for mains water into the second 

20 tank, a valve controlling the minimum water level in the 
second tank, and an overflow from the second tank. 

4. A system according to claim 1, wherein said other 
units comprise handbasins and/or baths. 
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